total score of the knowledge section also increased significantly from 7.18 8 1.31 to 7.56 8 1.15 (p = 0.008). Improvement in the attitude score was found in 70 (67.0%) subjects, and in the knowledge score in 45 (43.5%) subjects. Conclusion: The study demonstrated that attitude and knowledge toward asthma care improved after the continuing education program. Further study of long-term impact and direct changes in asthma pharmaceutical care practice will be necessary.
Asia, pharmacy education in Taiwan is a 4-to 5-year bachelor program, including a 4-month internship. The undergraduate pharmacy curriculum in Taiwan contains insufficient content related to asthma care. This means that continuing education (CE) programs are essential to enhance and maintain the ability of pharmacists to provide asthma care. This is particularly important because the prevalence of asthma in Taiwan is as high as 7.79%. Taiwan established its own multidisciplinary asthma educator certification organization, the Taiwan Association of Asthma Education, in 2003 [2] .
The role of pharmacists in asthma management has received positive recognition worldwide [3] . A majority of publications in the past decade that have addressed the role of pharmaceutical care for asthma have reported that well-educated pharmacists could enhance the therapeutic outcomes of patients, including severity of disease, quality of life, medical resource utilization and adherence to medications [4] [5] [6] [7] . However, some other studies [8] [9] [10] reported disappointing or modest results, even though the pharmacists involved had received education prior to administering patient care. Ineffective education which is unable to affect pharmacists' behavior has been cited as a possible cause of this phenomenon.
When the goal is to change clinical practice, the key factor in any behavior mechanism is attitude change rather than knowledge improvement [11] . Healthcare professionals must be knowledgeable in their specialty. However, the attitude of clinicians could affect the adherence of asthmatic patients [12] and further impact patient outcomes [13] . A well-designed pharmacy CE would put at least as much emphasis on measurement of attitude improvement as knowledge enhancement. The objective of this study was to evaluate the impact of an asthma CE program on pharmacists' knowledge and attitude towards asthma patient care.
Subjects and Methods
A 20-hour CE program was conducted by the joint effort of the Taipei City Government, the Taiwan Association of Asthma Education, and Taipei Medical University Wan Fang Hospital, over 4 days from June 26 to July 4, 2004. The program was held at Taipei Medical University Wan Fang Hospital. Doctors from the Taiwan Association of Asthma Education and clinical pharmacists from major medical centers in Taipei provided content development and instruction for the program. The content of the program was based on the Global Initiative for Asthma report and the World Health Organization workshop report [14] . The curriculum was composed of 3 educational models, including lectures, case studies and hands-on practice ( table 1 ).
Program information was announced to hospital and community pharmacies in Taipei, and pharmacists were invited to attend. Pre-intervention questionnaires were distributed to all attendees of the CE program and collected before beginning the first lesson. Post-intervention questionnaires were delivered to all attendees after the last lesson ended and collected before they exited. One hundred and twenty-five registered pharmacists who returned both questionnaires were enrolled as the study population. Knowledge and attitude scores before and after the CE were compared to evaluate the efficacy of the program. This survey was exempted from institutional review board review according to the standards of Taipei Medical University Wan Fang Hospital. [15] , and the Diabetes Knowledge Test in Mandarin [16] . The knowledge examination consisted of 10 multiple-choice questions divided into 3 categories, as shown in table 2 . Scores were calculated as the sum of correct answers, with 10 being the highest possible score.
Questionnaire
Attitude Measures. The Asthma Attitude Scale in Mandarin (AAS-M) was designed to measure pharmacists' attitudes toward asthma by adapting concepts from the Diabetes Attitude Scale [17] and Diabetes Attitude Scale in Mandarin [16] . The questionnaire was divided into 5 categories, as shown in table 2 . Each item of the questionnaire was scored on a 5-point scale. Higher scores represented a more positive attitude toward current concepts of asthma care. English versions of the questionnaires are included in the Appendix.
Validity and reliability of the AKT-M and AAS-M was ensured by a panel of experts in pulmonary care, clinical pharmacy, and experts in survey questionnaire development who validated the content of each questionnaire to assure their effectiveness in collecting the desired information. Thirty-one registered pharmacists who were not in but who had a similar background to the study population were involved in assessing the surveys' face validity to make sure the questions were able to be understood by a similar population. Test-retest reliability was assessed using the same group of pharmacists without intervention to test the stability of the measurement, resulting in Spearman correlation coefficients of 0.650 for the AAS-M and 0.820 for the AKT-M.
Statistical Analyses
Spearman's correlation was used to identify association for test and re-test reliability. The McNemar test and Wilcoxon signed-rank test were used to analyze the difference in the correct rates of knowledge and the scores of AKT-M and AAS-M. Mann-Whitney U test and Mann-Whitney H test were also employed to assess the association of demographic data and improvement of knowledge and attitudes. All statistical tests were computed using the Statistical Package for the Social Sciences (v. 10.0; SPSS, Chicago, Ill., USA) with significance defined as a p ! 0.05.
Of the 125 participants, 105 pharmacists who returned both the pre-intervention and post-intervention questionnaires were designated the study population. The data analyses were performed on these 105 responses. The response rate was 84%.
Results
The demographics of the pharmacists are shown in table 3 . The pharmacists in the study group were practicing in a broad variety of settings. The CE program significantly improved pharmacists' knowledge of asthma care, with a total AKT-M score increase from 7.18 8 1.31 to 7.56 8 1.15 (p = 0.008). The score in the subscale of asthma pharmacotherapy improved from 2.65 8 0.89 to 3.13 8 0.90 (full score = 4, p ! 0.001; table 2 ). The baseline knowledge scores in the subscales for the pathophysiology of asthma as well as the peak flow meter and care plan were already high. Therefore, both scores did not increase significantly after the CE program ( table 2 ) . Only 45 (43.5%) pharmacists showed improvement in knowledge.
The pre-and post-intervention AAS-M attitude scores improved significantly by 2.5 points from 40.04 8 3.35 to 42.54 8 2.98 (full score = 50, p ! 0.001; table 2 ). The subsets attitude scores of the importance of specialized training, the health impact of asthma disease, the value of close monitoring, and the role of the Subgroup analyses of gender, service setting, year of graduation and educational level, formed to identify the influence of demographic characteristics on the differences of AKT-M and AAS-M before and after the intervention, showed no significant difference (p value for knowledge ranged from 0.064 to 0.698 while that of attitude from 0.469 to 0.86). The baseline knowledge scores were slightly higher in the asthmatic group than in the non-asthmatic group (6.64 8 1.36 and 6.27 8 1.22, respectively,) but the difference was not statistically significant (p = 0.495). No difference between groups was found in the AAS-M scores. The variations of knowledge and attitude had only intermediate correlation with a Spearman's rho correlation coefficient of 0.046, and p = 0.714.
Discussion
The result of our study on CE with validated, reliable and constructive measurement of knowledge and attitude, AKT-M and AAS-M, showed that CE towards asthma care can improve the knowledge and attitude of pharmacists as reported for nurses and physicians [18, 19] . The pharmacists were trained to have sufficient knowledge and skills, and positive attitude for asthma patient education. Our study confirmed that well-trained pharmacists can provide more effective patient education, improve patient knowledge, and encourage proper inhaler technique as previously reported [20] .
The CE program in this study was designed to anchor each concept by implementing hands-on practice in operating metered-dose inhalers, dry-powder inhalers, and peak flow meters, in addition to lectures to make the training relevant to pharmacy practice [21, 22] . This method was in keeping with the results of a Canadian CE that linked hands-on practice and coaching in inhaler technique to greater improvement in knowledge than simply providing written materials [23] . The pharmacists subjectively experienced the difficulties of inhaler operation and became familiar with adverse effects of asthma medicines.
Of paramount interest in this current study was the attitude of pharmacists towards patient autonomy. As pharmaceutical care is patient-centered, patients should participate to increase their partnership and responsibility, consequently improving their adherence to long-term medication therapies [24] . However, 83 (79%) pharmacists in our study did not change their attitude toward allowing the asthmatic patient the authority to decide whether not to take care of his/her own illness. This finding may be due to the life-threatening consequences of asthma exacerbation, and includes ethical debate about the mission of healthcare providers to save lives [25] . Another possible explanation may be the lack of patient involvement, such as expert/standardized patients or consumer educators, in the program [26, 27] . Involving the patient in the education program is worth considering as it may affect pharmacists' attitudes toward patient autonomy [28] .
The most significant limitation of this study was its short-term design. Thus, no behavior or practice impacts were evaluated. A previous study of asthma CE for physicians showed a significant improvement in physicians' prescription habits and patient education [29] . Another limitation was the response rate. A lack of data from 16% of pharmacists, although relatively low in comparison with reference surveys [15] [16] [17] , could affect the results by producing a tendency toward smaller difference. Further large-scale studies that aim to assess changes in clinical practice and patient perception, along with greater control over response rate, will be necessary to evaluate the long-term effects of asthma CE for pharmacists.
Conclusion
This study demonstrated significant improvements in knowledge and attitude among pharmacists who attended the CE program. The questionnaire, which was designed for the purpose of this study, is the first validated, reliable and constructive questionnaire in Mandarin, and could be used in other Mandarin-speaking countries to evaluate the knowledge and attitude of pharmacists toward asthma care. 1 Healthcare providers should understand the influence of asthma care activities on patients' daily lives. g g g g g 2 Pharmacists should be certified to provide primary asthma care. g g g g g 3 The impact of asthma on patients' emotions is minor. g g g g g
4 To become a competent asthma educator, it is necessary to learn education skills. g g g g g
5 The outcome of asthma treatment depends more on a patient's behavior than efforts of healthcare providers. g g g g g 6 Asthmatic patients may not benefit from disease monitoring with peak flow meter. g g g g g
7 Control of respiration function is too complicated in asthma care. g g g g g
8 People with asthma have the right to decide not to take care of their disease. g g g g g
9 The asthmatic patient is the most important member in the asthma care team. g g g g g 10 The pharmacist could play an important role in the asthma care team. g g g g g
